Calixarene-based phosphinic acids as inhibitors of protein tyrosine phosphatases.
In the present work, the derivatives of calix[4]arene, thiacalix[4]arene, and sulfonylcalix[4]arene bearing four methylene(phenyl)phosphinic acid groups on the upper rim of the macrocycle were synthesized and studied as inhibitors of human protein tyrosine phosphatases. The inhibitory capacities of the three compounds towards PTP1B were higher than those for protein tyrosine phosphatases TC-PTP, MEG1, MEG2, and SHP2. The most potent sulfonylcalix[4]arene phosphinic acid displayed Ki value of 32 nM. The thiacalix[4]arene phosphinic acid was found to be a low micromolar inhibitor of PTP1B with selectivity over the other PTPs. The kinetic experiments showed that the inhibitors compete with the substrate for the active site of the enzyme. Molecular docking was performed to explain possible binding modes of the calixarene-based phosphinic inhibitors of PTP1B.